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Distortion Matrix:

Theor
. Y - .y
— Direct measure of the distribution of in the universe,

as opposed to the distribution of light, as in other methods
(eg. Galaxy surveys)




1des:
f Dark

101 O

1Stri

the standard osmological

model (ACDM)

evolution of structures
degeneracies present in
other methods (SNe,
Explore models beyond

Matter on various scales
@\%13)

Mapping of the

but
Measurement of the
Measurement of
cosmological
parameters, breaking

Ing provi
d

R R R

-

B T I

| "= e === 1

f e o

I LR

gy s

~—
I

Y T

, weak lens

1

T

_
xﬁfhmm\ . _
R B I
ufz.\\\\usz
O S CRE
b i
L o
R R
LA e b ey
FE e

A e ) e ﬂ _

[
___\,__._.,f./x\x
I R
WA SN N
L P e
L
L T R Y |
e et ]

e e

Py SRR
N - -

1
A e e e =

h, R e -

.

P e e O fre e SRR S

i RUSSIL IS SIS
R

O P M e

s

=

s

=t
e g N S,

F . T

N
[R S S S S SR

B

n
Pl R

o
&

s e e s

i

N e 4 e o m mm m e e e e

B e = — W T LSRR ¥ SR

e e e e
e e T A s -

e
s = s
St e S
e

LR R T

5

IR -

- el R

S e e o A g eplRE o
1

o AR =

PR EL SUTORRER. Sty

)
.
“
!
“
!
'

- M e A — — — - ey

1

-
| % = & = m e "W——— s
e T S
e e e ]

e

I {Arcmin}

Jain, Seljak & White 1997, 25°x25°, SCDM

S
S R R

e r—m = =

e e e e e =

B )

\
| e g e e
4
&

AN el n_

AT ok

e — e — e e

1

B I I
M A

-
||I:a‘Hf 2
:
F

B LS
iy |
B S
R
I R
D O fﬁ__,
/,,,; Hf Fg
xﬁf/r PR S
e i
ERRCE L -
. fXF o
SRR S L

n
-
N e e Fa A
i
!

B M
- e
o - -
s lgsN
R
R
———
L
R
L i LI
\»H\H\Iifffa
\nmxH

T
e —— e
C

Ilrx-

]
r
E

PLE R

h
s = - = -
B

.

.
4
]
|
!
.
4
~

PR

e

v
-
-

5o
.

A -—

b

e — e
L
s s R PR
et A SRS |

1 £y

- e SR AEE

L1 S

e e

e o

A s e b

S — e .

- =]

ARy e e S

From the

e B
—— ey
L T
e —— N s

w

AR W, e

=
]

[=]




WHT survey:
16°x8’
R<25.5
20 gals/amin?

Systematics:
Anisotropic
PSF
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Shear correlation functions
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—+— Massey et al. 2004 .
—+—  Rhodes et al. 2003 — Moderate disagreement

ACDM, 0,=0.3, I'=0.21 .
o among CosSmic shear

i Bacon et al. 2002
| measurements
.i_._ Refregier et al. 2002 . . . .
| (careful with marginalisation)
I van Waerbeke et al. 2002 .
; —This could be due to
chear O posksira et ol = residual systematics (shear
_ Brown et al. 2003 Calibration?)
— Hamena et l. 2003 — Agreement on average with

Jarvis el al. 2002 CMB Constraints
““““““““““ — moderate inconsistency
_____________ with cluster abundance

f (systematics or new physics?)
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— Joint analysis of COSMOS field:
with HST/ACS, CFHT, Subaru




Primordial density PDF

oo |

* Need strong non-gaussianity to explain scatter in Oy
* Not compatible with WMAP limit assuming the

quadratic coupling model
* Scatter more likely due to systematics or other

physics

Weak lensin

L e e [T

WMAP (f,

, model)

X-ray cluster

T T [T LILEL I e ™




Solid lines; ACDM NEF'W
tted line: ACDM SIS

ed line: SCDM NFW

e complex relation between mass and light
* bright cluster counts in agreement with CDM models
e discovery of new clusters




COMBOI17:




COMBOL17:

Growth factor at k=14Mpc! Improvements on cosmological constraints

Tomography & cross-correlation cosmography:
Hu 2002, Jain & Taylor 2003, Bernstein & Jain 2003, Hu & Jain 2003




Survey Diameter FOV Area start
(m) (deg”) (deg?)

DLS 274 270.3 28 1999

CFHTLS 3.6 1 172 2003

VST 2.6 1 x100 2004

VISTA 4 2 10000 2007

Pan-STARRS : 31000 2008

LSST 8.4 7 30000 2012

SNAP/JDEM 2 (space) 0.7 1000 2014
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H3T galoxy

same galaxy, viewed from ground

HZT galoxy, sheared

Sarme galaxy, sheared, viewed fram ground

Small and stable
PSF

—larger number
of resolved
galaxies

— reduced
systematics




SuperNova
Acceleraton
Probe

SNAP:
« ~2 m telescope in space
* | sq. degree field of view
* 0.35-1.7um 1maging and
(low-res) spectroscopy
« 0.1” PSF (FWHM)
e dedicated survey mode:

* deep (15 deg?)

 wide (300 deg?)
— Wide field imaging from
space

: LBNL, Goddard, U. Berkeley,

CNRS/IN2P3/CEA/CNES, U. Paris VI & VII, Marseille,
U. Michigan, U. Maryland, Caltech, U. Chicago,

STScl, U. Stockholm, ESO, Instituto Superior Tecnico




linear | non-linear = - Dark Energy equation of state:
e ' w=p/p  (w=-1for A)
% modifies:
e angular-diameter distance
 growth rate of structure

e power spectrum on large scales
(Ma, Caldwell, Bode & Wang 1999)

a(t)

— 1 can be measured from the
lensing power spectrum

— But, there are degeneracies
between w, Q,, ,0qand I'

Cf. Hui 1999, Benabed &
Bernardeau 2001, Huterer 2001,
Hu 2000, Munshi & Wang 2002
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SNAP wide (300 deg?)

— SNAP will measure the evolution of the lensing power spectrum
and skewness and 1s sensitive to the non-linear evolution of structures
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' C, ' [ supernovae current
C. + 2 z—bins 1 [ supernovae SNAP
I C. + S, 1 I m— lenising SNAP '
-0.2+ C.+ S; + 2 z—bins . -0.2F 7

SNAP wide (300 deg?)

— Tomography improves constraints on w by a factor of 2
— Cosmic shear constraints complementary to those from SNe




Dark Matter pgf'
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Starck, Pires & Refregier 2004




Darlg Matter Mappfngs
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Starck, Pires & Refregier 2004




1016 ¢

n,= 10 amin”
n,= 20 amin™
n,= 30 amin™
n,= 50 amin™
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surveys: more sensitive 1or cluster
search, easier to compare to other probes (X-rays,

SZ, optical)



measures the
. distortions of order 102, non gaussian, 3D
information, probes linear (>10’) and non-linear (<10’) scales
. has now been with -based,
-based surveys and with a interferometer

 Cosmic shear 1s sensitive to and

through effects and factor: distinguish

dark matter and energy from modified gravity
. offer bright prospects, but we must meet the

—>

SNAP, JDEM, Beyond Einstein




